Abstract. For the using of the different types of modulation, the precondition of receiving and demodulating signal is to determine the type of the modulation, so automatic recognition of modulation signal has significant influence on the analysis of the signals. In this paper, digital modulation recognition is studied respectively in different environment of White Gaussian Noise (WGN), stationary interference and multipath interference. The simulation results show that the recognition success rate is the highest in stationary interference environment and the lowest in multipath interference environment with the same signal to noise ratio (SNR).
Introduction
With the progress of modern communication techniques and the development of the types of modulation, under the condition of multi-frequency, multi-function and multi-system, the precondition of receiving and demodulating a signal is its modulation type and parameters. Though there are many methods to recognize the modulation type, the recognition of modulation is one of the typical problems of pattern recognition, which includes three parts: the pretreatment of signal, the feature extraction and the classification recognition [1] . Many papers have finished the simulation in the environment of White Gaussian Noise (WGN), but other interference factors (narrowband interference, single frequency interference and multipath interference) exist in the channels and they and the useful signal get into the receiver simultaneously, which would affect the proper recognition. In this paper, the recognition algorithm of digital modulation is simulated respectively in different environment of WGN, stationary interference and multipath interference. The simulation results show that the recognition success rate is the highest in stationary interference environment.
The Recognition Algorithm of Digital Modulation
In the feature extraction part eight types of modulation signals (2ASK, 2FSK, 2PSK, 4ASK, 4FSK, 4PSK, 8PSK and 16QAM) are used and five feature parameters based on instantaneous information are extracted [3] .
Parameter A
Parameter A is a statistical parameter based on instantaneous amplitude of signals. It is defined by Eq. 1:
where s N is the sampling point and ( ) a i is the instantaneous amplitude.
Parameter F
Parameter F is a statistical parameter based on instantaneous frequency. It is defined by Eq. 2:
where ( ) f i is the instantaneous frequency of the signal. 
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where 
In classification part, the decision tree is used, which has the characteristics such as simple algorithm, small amount of calculation and real-time. The principle diagram is shown in Fig. 1 : Figure 1 . the recognition of digital modulation signal.
The Recognition Environments of Digital Modulation The Mathematical Mode of WGN
In order to generate the digital modulation signal with certain signal to noise ratio WGN would be added in ideal digital modulation signal according to SNR. Suppose that the amplitude of the modulation signal is ( ) A n and 2  is the average power of WGN in the aspect of time, SNR is defined as Eq. 6:
In the practical calculation,
, where s N is the sampling point of the sequence. Then according to Formula 6 2  of WGN will be get based on SNR.
Thus, the statement " ( )
" will be utilized to get WGN added in the signal, where the function "randn" is used to generate WGN whose variance is 1 with mean being 0.
The Mathematical Mode of Generalized Stationary Interference
The generalized stationary random signal is defined as Eq. 7: N u t is defined as Eq. 8:
The Mathematical Mode of Multipath Interference
The multipath interference belongs to multiplicative interference. In the transmission process of the radio wave, the emission signal travel is several different paths, because of reflection or scattering, so the receiving antenna will receive multipath signals which reach the antenna at different times. Thus, the final signal that the antenna receives is a synthesis signal. The amplitude, phase and waveform of the synthesis signal may change greatly because of the difference among the multipath signals which have different strengths, transmission times and widths. It is the fading phenomenon. Suppose a pulse signal ( ) b S t with narrow time is emitted, passing through the multipath channel, the received signal is the sum of N scattered signals with different paths. It is seen as Eq. 9:
where i a is the attenuation coefficient of the multipath channel and ( ) i t  is the relative time delay.
Simulation Results
The simulation of the system includes eight types of the digital modulation (2ASK, 2FSK, 2PSK, 4ASK, 4FSK, 4PSK, 8PSK and 16QAM), completed in simulation environment of MATLAB 7.0. In the simulation experiment, the carriers are supposed to be synchronized and the frequency of the carrier is 150 KHz while the sampling frequency is 1200 KHz and the symbol rate is 12.5K Baud. The frequency offset of the FSK signal is the same as the symbol rate and its symbol number is 20. The frequency of the carrier is relatively low in that we have supposed that the modulation signal is handled by down conversion and in order to finish the statistics of the recognition rate conveniently the symbol number is less. Thus, in the procession of simulation, each threshold of feature parameter such as 1 ( )0.015, 0.2 and 0.12 respectively. The simulation results in the environment of WGN are shown in Table 1 Table 2, where Table 3 represents the result in multipath interference environment with two paths. The results show that the recognition rate is the highest in stationary interference environment and the lowest in multipath environment when SNR is certain.
Conclusions
In this paper the recognition algorithms of eight types of digital modulation are accomplished by using five time feature parameters and the Matlab simulations are carried out in different environments. The results show that the recognition rate is the highest in stationary interference environment and the lowest in multipath environment when SNR is certain. In a word, the phenomenon indicates that the useful signal would be affected disproportionally by various kinds of interference. Therefore, in order to improve the recognition rate not only the good feature parameters would be selected but also the problems of interference and multipath in channels would be solved.
